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The automotive industry is confronted with increasing competition, leading to higher cost pressures and the demand to 
optimize production processes and value chains. Here the RFID technology promises to improve a range of processes in
logistics and manufacturing. Despite its promising potential in the automotive industry, RFID has not yet made a decisive 
step from pilots to real-life implementations in the supply chain. Building on existing models of technology adoption, we 
analyze RFID adoption dynamics in the automotive industry. Building on existing IOS adoption models tailored to RFID 
specifics and based on ten semi-structured interviews with OEMs and suppliers, we evaluate main drivers of RFID adoption 
in the automotive industry. Our key findings are that the use of a coercive approach by the OEM could be redundant because 
of the market-driven RFID adoption among many suppliers.  Furthermore, suppliers implementing RFID can now gain an 
early mover competitive advantage by developing higher trust in their relationship with the OEM as well as accumulating 
unique expertise in this area.
Keywords 
RFID, supply chain, technology adoption model, automotive industry.
INTRODUCTION
RFID technology plays an important role for optimizing production processes. This is due to its capabilities: no line of sight, 
data storage, and the robustness of the tags (Finkenzeller, 2003), just to name a few. With these capabilities the RFID 
technology promises to improve processes in logistics and manufacturing. Examples are improved management of valuable 
assets, container tracking or inventory management (e.g. Ivantysynova, Ziekow and Günther, 2007; Schmitt, Thiesse and 
Fleisch, 2007). Besides closed loop applications, the RFID technology can also be implemented as an inter-organizational 
system (IOS) along the supply chain (SC) to ensure real-time information sharing (Sharma, Citurs and Konsynski, 2007). The 
use of RFID technology in such a collaborative manner can bring significant benefits for the automotive SC (Strassner and 
Fleisch, 2003). However, even though most OEMs are currently engaged in RFID-related pilot projects, which involve both 
internal and IOS scenarios, the technology has not yet made a decisive step from the meeting rooms to real life 
implementations. It is therefore valuable to understand which factors influence RFID adoption in the automotive industry. 
Building on existing IOS adoption models (e.g. Chwelos, Benbasat and Dexter, 2001; Sharma et al., 2007) tailored to RFID 
specifics and based on the results of ten semi-structured interviews, we aim to investigate current dynamics in the automotive 
industry regarding RFID adoption.
The rest of the paper is structured as follows: the next section provides an overview about existing research on the adoption 
and diffusion of IOS. In section 3 we describe factors which potentially play a role in RFID adoption decisions in the 
automotive industry. In section 4 we present our research method and the results of our interviews. Section 5 concludes the 
paper. 
RELATED WORK
Besides closed-loop applications, the RFID technology can be implemented as an inter-organizational system (IOS) along the 
SC. Strassner and Fleisch (2003) consider the value of RFID applications to be even higher if the technology is introduced in 
a collaborative manner. Similar to Sharma et al. (2007), we view RFID adoption drivers for internal use to be a sub-group of 
factors relevant for RFID introduction in an inter-organizational context. 
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In the past decades, a large number of researchers attempted to identify the factors influencing IOS adoption. For instance 
Iacovou, Benbasat and Dexter (1995) have studied the impact of perceived benefits, organizational readiness and external 
pressure on the electronic data interchange (EDI) adoption among small firms. Based on Iacovou et al.’s (1995) work, 
Chwelos et al. (2001) have empirically studied the impact of various factors on EDI adoption decisions. They have shown 
that perceived benefits of the EDI, organizational readiness factors (such as financial resources), IT sophistication and trading 
partner readiness as well as the two external pressure factors competitive pressure and enacted trading partner power, are 
significant determinants of EDI adoption. Sharma et al. (2007) have applied Chwelos et al.’s (2001) model to the RFID 
context and qualitatively assessed it. The study shows that technology-related factors such as perceived benefits and costs as 
well as the dominant partner pressure are the main determinants behind RFID adoption. Additionally, Whitaker, Mithas and 
Krishnan (2007) provide empirical evidence that IT integration and firm size are significant determinants of RFID adoption.
There also exist studies which specifically explore RFID adoption decisions in the automotive industry (e.g. Schmitt et al., 
2007; Fleisch, Ringbeck, Stroh, Plenge and Strassner, 2004; Strassner, 2005). For example, Schmitt et al. (2007) have singled 
out technological factors, such as compatibility, costs, complexity of the technology and its implementation as well as top 
management (TM) support, as relevant RFID adoption drivers for the automotive industry. Most of these studies are either 
technology-centric or mainly concentrate on internal RFID application scenarios. However, Strassner (2005) provides a 
comprehensive analysis of RFID potentials in the automotive industry in the collaborative context. We build on his study and 
explore RFID adoption dynamics in the SC of the automotive industry through the lens of a technology adoption model in the 
B2B context. Thereby we take a broader view on SC relations and their dependencies.
TOWARDS AN RFID ADOPTION MODEL IN THE AUTOMOTIVE INDUSTRY
In order to structure and subsequently analyze the conducted interviews, we take the model from Sharma et al. (2007) and 
adjust it for the automotive industry. Sharma et al. (2007) have classified the potential adoption drivers along four 
dimensions:
• technology-related factors, 
• organizational readiness factors, 
• external environment factors, and 
• inter-organizational pressure factors.
We adjust potentially relevant factors for each dimension, as shown in Figure 1 and describe each factor in the next step.
Figure 1. Exploratory RFID Adoption Model Based on Sharma et al. (2007)
Technology-related Factors
We see perceived benefits and technology uncertainty as important technology-related determinants of RFID adoption.
Perceived benefits were consistently found to have a significant positive effect on the intention to adopt IOS technology (e.g. 
Chwelos et al., 2001; Iacovou et al., 1995; Premkumar and Ramamurthy, 1995). For the purposes of our study we 
differentiate between automation, information and strategic benefits of RFID. Automation benefits arise when efficiency 
gains or cost savings (i.e. labor costs) are achieved resulting from automation of previously non-automated processes. 









•  Technology Uncertainty (-) 
External Environment Factors
• Standards Uncertainty (-) 
Organizational Readiness Factors
• Financial Readiness (+)
• IS Infrastructure  (+)
• Support of the Top Management  (+)
Inter-Organizational Pressure Factors
• Pressure from Powerful Partner*  (+)
• Competitive Pressure  (+)
• Industry & Regulatory Pressure  (+)
*applies only for suppliers
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improved inventory visibility. Strategic benefits result from a potential first mover advantage as well as innovation leader 
acknowledgement. For example, an OEM might aspire to the innovator image, similar to METRO AG in the retailing 
industry.
Technology Uncertainty: Schmitt et al. (2007) single out technology uncertainty factors, such as compatibility and 
complexity as relevant impediments of RFID adoption in the automotive industry. Due to the characteristics of RF signals the 
readability of RFID tags depends on the environment (Finkenzeller, 2003). Consequently, all RFID applications need to be 
sorely tested and the downstream software system – capturing the data – may need to be adjusted to deal with incomplete or 
false data.
Organizational Readiness Factors
Organizational readiness factors encompass, but are not limited to, financial readiness, information systems (IS) 
infrastructure as well as the support of the TM.
Financial readiness has consistently been found to be positively linked to the intent to adopt IOS (e.g. Chwelos et al., 2001) 
and implies having enough resources to pay for the technology. Financial readiness is especially crucial for suppliers, 
because they have to bear the costs of needed changes in the infrastructure, the production process, and the RFID hardware 
costs (Ivantysynova et al., 2007). The suppliers’ financial readiness can be supported through appropriate cost-benefit sharing 
schemes with OEMs (Iacovou et al., 1995; Strassner and Fleisch, 2003). OEM’s investment is limited to installing a reader 
infrastructure and having RFID integration costs (Strassner and Fleisch, 2003).
IS infrastructure: Sharma et al. (2007, p.7) define IS infrastructure readiness as “firm possessing appropriate technology 
infrastructure, people and expertise to support easy adoption”. An advanced IT infrastructure has been consistently found to 
be a significant positive determinant of IOS adoption (e.g. Chwelos et al., 2001; Premkumar and Ramamurthy, 1995). 
Top management support: Introduction of RFID is associated with significant financial investments and costly process 
changes and therefore can be a strategic decision requiring TM support. We consistently found TM support to be a significant 
positive determinant of IOS adoption (e.g. Premkumar and Ramamurthy, 1995). 
External Environment Factors
Sharma et al. (2007) have additionally pointed out RFID-specific external environment factors such as standards convergence 
and privacy concerns. Whereas privacy discussion mainly concerns daily consumer goods (e.g. Rothensee and Spiekermann, 
2008), RFID standards convergence is an intensively debated issue in the automotive industry. Standards uncertainty (data on 
tag vs. data on network) can be an impediment of RFID adoption. 
Inter-organizational Pressure Factors
According to (Sharma et al., 2007), RFID-related external pressure can take the following forms: competitive pressure, 
pressure from powerful partners or industry organizations.
Competitive pressure in the automotive industry can take two appearances. On the one hand, sheer competition intensity at 
both OEM and suppliers’ levels can induce organizations to adopt RFID to gain competitive edge. On the other hand, 
competitive pressure can manifest itself in the organizational desire not to be left behind if the rest of the industry adopts the 
technology (e.g. Premkumar and Ramamurthy, 1995). Chwelos et al. (2001) have shown that competitive pressure is a 
relevant factor of EDI adoption. On the contrary, Sharma et al. (2007) have not found any evidence that RFID adoption is 
driven by the competitive pressure.
Industry and regulatory pressure: For example the US TREAD-Act obligates OEMs to assure transparency of the production 
processes. Such regulations can facilitate RFID adoption along automotive SCs.
Pressure from powerful partners can be an important determinant of RFID adoption for the suppliers, who often perceive net 
benefits of the technology as negative. Hart and Saunders (1997) differentiate between persuasive and coercive approaches to 
power exercise. A persuasive approach can for example take the form of information exchange and recommendations with 
the aim to change the perception of the supplier towards RFID (Frazier and Summers, 1984). Furthermore coercive 
approaches focus on punishment and threats. Whether and which type of influence strategy is exercised depends on the type 
of relationship between partners. Hart and Saunders (1997) state that coercive power is often applied in situations when 
suppliers can be exchanged easily. For example, upstream the automotive SC, producers of low-cost spare parts can be 
exchanged without difficulty due to low sophistication of their products. However, not all suppliers can be replaced in such 
an easy manner. Due to increasing outsourcing trends and therefore growing reliance of OEMs on supplier’s expertise, 
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successful collaboration and coordination becomes the key to market success (Kalmbach and Kleinhans, 2004). Supplier’s 
expertise (expert power) is becoming the most important determinant of their bargaining position against OEMs. Crook and 
Combs (2006, p. 547) even suggest “that stronger firms forbear [from the] use of bargaining power when exercising it (…) 
would threaten the chain’s ability to coordinate”. Thus, when a relationship with a particular supplier is important for the 
OEM, persuasive sources of power will be preferred (Frazier and Summers, 1984).
METHOD AND RESULTS
Taking into account the early stage of RFID adoption, we choose an explorative approach to fulfill the aim of our study. We 
conduct ten interviews: three with OEMs and seven with suppliers at different tiers. We interview high-level executives with 
relevant RFID and SC management expertise. All interviews were conducted in Germany between September and November 
2007 either personally or by telephone. Each interview took between 18 and 93 minutes. Despite a commonly low sample 
size and resulting lack of generalizability, research interviews are a widespread instrument of qualitative research. We adopt 
this method because of the explorative nature of our subject. Moreover, due to a personal nature of interviews as opposed to 
surveys, we are able to collect opinions and impressions rather then just clear facts. We structure our interviews along the 
lines of the model described above. We ask the participants about their current RFID experiences, RFID benefits in internal 
and IOS applications, as well as the main factors of their RFID adoption decision. The analysis of the interviews allows us to 
modify the above suggested RFID adoption model, as shown in Figure 2. Tables 1 and 2 provide an extracted summary of the 
interviews. All excerpts from the interviews were translated from German into English by the authors. In the following we 
will discuss each factor from OEMs’ and suppliers’ viewpoints.
Figure 2. Exploratory RFID Adoption Model Based on Interview Results
Technology-related Factors
The interviews show that all previously discussed technology-related factors are relevant. Nevertheless the strategic value 
only applies for suppliers. We discuss perceived benefits for OEMs and suppliers separately.
Perceived benefits for OEMs: All OEMs in our sample pointed out benefits of RFID as the most important adoption driver. 
All respondents were asked to rank automation (A), information (I) and strategic (S) benefits of RFID. All OEMs ranked 
automation benefits higher than information benefits. OEMs see most automation benefits in the process optimization 
through time and labor cost reductions:  “Barcodes had to be placed under a barcode scanner, and there were workers who 
managed the check-out gate (...). We saved almost ten workers [through RFID]”. Nevertheless, information benefits which 
RFID can provide along the SC are also in the focus of the OEMs. Information value was stressed in the context of 
traceability and process documentation: “Again and again it happens that suppliers say they don’t have our containers any 
more. But according to our calculations, there should be enough…” or: “Our vision is: when the car is completely 
assembled, to see at an electronic glance that all parts in the car are appropriate”. Being an “innovation leader” was not the 
main motivation for the OEMs: “RFID has never been an end in itself”. This is despite the fact that OEMs recognize that 
RFID can potentially cut costs and improve their competitive position. 
Perceived benefits for suppliers: All OEMs implied that RFID can bring mutual benefits to them as well as their suppliers: 
“Normally, the reasons for “lost” containers can be found at both sides; looking for them costs time, resources, and a lot of 









• Technology Uncertainty (-) 
External Environment Factors
• Standards Uncertainty** (-) 
• Expected Dependency 
  on EPCglobal (-) 
Organizational Readiness Factors
• Financial Readiness* (+)
(mainly in relation to the cost-benefit sharing 
scheme)
Inter-Organizational Pressure Factors
• Pressure from Powerful Partner*  (+)
• Competitive Pressure  (+)
* applies only for suppliers
** applied to OEMs
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compared to the costs: “We don’t see any radical advantages, so that the investments into hardware and software 
implementation are worth it”. Despite their importance for the financial plausibility of the investment, only suppliers 3, 5 and 
6, who had a relatively strong market position, recognized that perceived benefits would be the most important criteria in 
their adoption decision. Interestingly, when asked to rank specific RFID benefits, three out of five suppliers placed 
automation before information benefits. This result is unexpected, because automation benefits are usually derived in internal 
applications. Conversely they all reported to have a low internal value from RFID. Informational benefits of RFID were seen 
in the area of process documentation and traceability: “Our customer demands, that we are able to relate which component is 
placed into which module”. Some suppliers saw RFID introduction as a strategic investment into their relationship with the 
OEM. Suppliers who adopt RFID can potentially be evaluated as more trustworthy by the OEM and therefore can hope for 
more cooperation: “There is more trust in collaboration with those suppliers who already use RFID. Others have to prove 
that they are able to fulfill our [the OEM’s] requirements”. Similarly, mutual investment into RFID infrastructure might 
create higher switching costs for the OEM and therefore bind it: “RFID represents strategic value when one cooperates 
better with the OEM, for example when both invest into hardware, which can be seen as a specific investment.”
Technology uncertainty: RFID adoption is still hindered by physical problems in some areas: “The question is how exact the 
tag stability and readability is. If we cannot assure it, we won’t do it”. Similarly, one OEM recognized: “At the moment, we 
are in a learning phase. We are running the first RFID-projects to see, if it make sense to continue with this technology. 
Actually we want to know if the technology is even mature”. Two suppliers could also predict possible readability issues.
Organizational Readiness Factors
We have evaluated that for OEMs organizational readiness factors do not play an important role. However, suppliers 
mentioned financial readiness as an important factor for RFID adoption. Many of them see no benefits in RFID but have to 
finance it. Interestingly only some low- and moderately-dependent suppliers (3, 5 and 6) explicitly mentioned high costs of 
RFID introduction. To alleviate the problem of high investments, many suppliers expect the OEM to partly share the costs of 
RFID introduction. This is independent of their OEM’s dependency: “If OEM says, we want you to introduce RFID, we will 
do so. But we will then negotiate price with them. At the end it is their requirement”. Although OEMs generally agree to 
support their suppliers during pilots, their support will diminish or stop after the pilot phase ends: “If we want to use RFID 
permanently after the pilot phase and we would have to provide all suppliers with the hardware…then all cost savings will be 
gone”.
External Environment Factors
Based on our literature review we have identified uncertainty about standards as an external environment factor. The 
interviews have shown that OEMs are indeed negatively influenced by standards uncertainty. Their absence is an obvious 
impediment of RFID introduction: “When we later adopt the new standards (…), we would be confronted with huge IT 
problems [in our company]”. Additionally, expected dependency on EPCglobal emerged as an impediment of RFID 
adoption. EPC dependency risks represent a two-sided problem. On the one hand, some OEMs do not want to depend on 
EPC: “I want cryptography on the tag that allows me to identify if the parts inside the car are original. I don’t want to use 
any IT infrastructure (…)”. Furthermore, adoption of EPC standard might result in extra costs for suppliers who have to buy 
identification number-area from EPCglobal. This can become a significant financial burden for small suppliers: “The 
identification number-area will impact suppliers considerably”.
External Pressure
The interviews show that industry and regulatory pressure factors have no significant relevance.
Pressure from powerful partner:  This is a decisive factor of RFID introduction for OEM-dependent suppliers (1, 2). They 
feel that they have no choice but to adopt RFID, if the OEM demands it: “If OEM demands RFID introduction, we will for 
sure do so”. Suppliers (3, 4, 5) with a better bargaining position saw estimated benefits of RFID as an important factor in 
their decision to adopt. Even so, these suppliers acknowledged that their OEMs still remain their customer. Thus his wishes 
are to be respected: “If for example an OEM sends a request regarding RFID then we have a different situation”. Suppliers in 
this category expected the OEM to share upcoming RFID-related costs with them:  “If OEMs say: we would like you to 
introduce RFID, no barcode any more, then it will be done. (…) but we can conduct price negotiations. At the end effect it is 
their requirement and it has its cost”. Suppliers in the third category (6, 7) viewed themselves as an equal partner with their 
OEM either due to their size or unique expert power. These suppliers were mainly guided by estimated benefits and 
competitive pressure in their decision to introduce RFID. For example, supplier 6 mentioned that they “would invest into 
RFID introduction and process re-engineering once OEMs show RFID benefits to them”.
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Despite differences in the dependency structure between interviewed suppliers, most of them expected the OEM to adopt a 
persuasive approach first: “Such things are medium-term and long-term strategies. As a rule they are clearly communicated, 
so that one can prepare oneself for the new business model”. Only supplier 1 did not have illusions regarding its role in the 
RFID adoption process. Answering the question of whether an “OEM is likely to recommend RFID adoption kindly!”, he 
answered: “I have never experienced it in this form. There are clear requirements, which state that this and that information 
should be placed at the deliverables. And we simply have to fulfill it. There is no other alternative”.
We have also asked OEMs how they plan to enforce RFID adoption at their suppliers. Being in the pilot phase now OEMs 
are trying to win the suppliers on their side by using persuasive influences: “We have to persuade our colleagues in the 
motor-producing factories that they will also have value added [from RFID]. (…) Gradually we can win more suppliers by 
showing the savings that can be achieved along the supply chain”. Coercive power is not applied at the moment: “We try to 
win the suppliers (…). At the moment we don’t coerce them to adopt RFID”. Once the value of RFID has been proved in the 
pilot projects, OEMs are likely to request RFID at the next re-sourcing: “Once we persuade ourselves that RFID makes sense 
and offers a lot of benefits for all, but we have partners who are not on the same line, then we will say: we demand this”. 
Most OEMs confirmed that if, in this case, their demands are not met, they are likely to change the supplier at the next re-
sourcing. 
Competitive pressure: This was an important factor for OEMs and as well as suppliers. Throughout the interviews OEMs 
recognised high cost pressure indicating intensive competition. One OEM stated that competitive pressure will be the main 
factor for suppliers to adopt RFID so that no coercive influence is necessary: “the pressure is already so high that people 
start to go in this direction by themselves (…) without the need to use the “brutal force” [coercive power]”. This potential 
rotation threat also translates into competitive pressure for the suppliers: „Since most suppliers know quite well that RFID 
will come sooner or later, they currently prepare themselves, not to fall behind the competition”. Supplier 7 saw no internal 
benefits of RFID. Nevertheless he will be ready to introduce it due to competitive pressure:  “When one of our customers asks 
for RFID, it is a signal for us that that the trend is going in this direction. As (…) at some point another customer will come, 
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Table 1. Summary of Interview Results with OEMs
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I > A > S
• Pressure from the OEM • OEM will use coercive and 
persuasive power;
• Cost-benefit sharing is expected.
Supplier 2
1st -and 2nd-tier: systems integrator 
and developer;
Car body, chassis frames;
HIGH LOW • Pressure from the OEM
• Industry pressure
• Technology readiness 
(incompatibility)
Supplier 3
2nd-tier: systems  developer;
Braking, steering, suspension and 
safety systems;
MODERATE MEDIUM
A > S > I
• Perceived benefits
• Pressure from the OEM
• Cost-benefit sharing is expected.
Supplier 4
2nd-tier: systems developer;
Interior air conditioning systems;
MODERATE LOW
A > I > S






A > I > S
• Perceived benefits
• Pressure from key customers
• Competitive Pressure 




Car body, chassis frame
LOW Potentially HIGH
I > S > A
• Perceived benefits • OEM will initiate RFID 
introduction using persuasive 
power.
Supplier 7
1st- and 3rd -tier: components 
developer;
Small, but essential products: 
components for engines, 
transmissions and power trains
LOW LOW • Competitive pressure • Expects persuasive power 
(information sharing) from 
OEMs.
*ranked in the order of importance
Table 2. Summary of Interview Results with the Automotive Suppliers
CONCLUSION 
In this paper we analyze RFID adoption dynamics in the automotive industry. Our analysis is based on ten interviews 
conducted with executives from the automotive industry. We revised existing literature about IOS adoption models and 
evaluated if described factors can be applied to the automotive industry. We took Sharma et al.’s (2007) model and adjusted 
it to the automotive industry. Subsequently we analyzed the results of the interviews along our model. We show that 
perceived benefits, technology uncertainty, pressure from powerful partner as well as competitive pressure play an important 
role in RFID diffusion in the automotive industry. Moreover, “dependency on EPCglobal” emerged as an additional 
determinant of RFID adoption decision. For OEMs standards uncertainty is an industry-wide impediment. Financial readiness 
of the suppliers was mentioned mainly in relation to cost-benefit-sharing schemes. Other determinants, such as TM support, 
were mentioned only sporadically. 
In our interviews we found that OEMs consider competitive pressure as a self-enforcing mechanism for RFID diffusion at 
suppliers. This will make the exercise of coercive power by OEMs redundant. Being primarily motivated by perceived 
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benefits OEMs persuade suppliers to find meaningful RFID applications at their site. However, only two suppliers with a 
relatively strong market position recognized that perceived benefits would be a key determinant in their decision to adopt 
RFID. Some suppliers consider pressure from the OEM as the key adoption determinant, independent of their RFID benefits. 
Moreover once OEMs fully recognize the usefulness of RFID in collaborative scenarios, they will demand it coercively. But 
until now they prefer to use persuasive power. Finally cooperation in common RFID projects create more trust between 
partners and increases supplier’s chances at the re-sourcing. 
From our study we can see the following implications for an RFID adoption in the automotive industry. The use of coercive 
approach could be redundant because of the market-driven RFID adoption among many suppliers. This is also the reason 
why OEMs could promote their RFID activities more openly and integrate suppliers already at early stages. Furthermore 
suppliers should adopt a more global view when considering RFID adoption. Suppliers implementing RFID now can gain an 
early mover competitive advantage by developing higher trust in their relationship with the OEM as well as accumulating 
unique expertise in this area. Our study further shows, that RFID adoption can be accelerated and further enhanced by cost-
benefit sharing arrangements, such as for example cross-payments or non-monetary compensation. This is not contingent 
upon the level of supplier dependency. However the forms, which these arrangements should take is subject to further 
research.
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